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The Systematic Arrangement of the New Zealand 
Galaxiidae. 

PART I,—GENERIC AND SUB-GENERIC CLASSIFICATION. 

By G. StOkell. 

Springston R.D., Canterbury. 

[Read before the Canterbury Branch, March 1, 19J,J,; received by the Editor, 
March 3 , 191/5; issued separately , September, 191/5.} 

The genus Galaxias was created by Cuvier (1817) to accommodate 
certain scaleless fishes having the dorsal fin set far back on the body 
which early workers in Australasian ichthyology had regarded as 
possessing sufficient affinity with the pikes to justify their inclusion 
in the genus \Es°x Muller (1844) placed the new genus in the family 
Galaxiae, which he created for its reception, and in 1867 Gunther 
added the genus Neochanna, which he distinguished from Galaxias 
by the absence of ventral fins and entopterygoidal teeth, the presence 
of only one pyloric appendage, the teeth in the jaws being com¬ 
pressed (incisor like) and the gill rakers being short, conical and 
widely spaced. Meantime Jenyns (1842) had proposed the genus 
Mesites for three new species, maculatus, alpinus and attenuatus . but 
appears to have done so in ignorance of the establishment of Cuvier’s 
genus, as he made no distinction between it and the one proposed. 

. y (1899). however, expressed the view that attenuatus was 
sufficiently distinct from typical Galaxias to be placed in a new genus 
and on the grounds of Jenyns’ name Mesites being preoccupied he 
proposed Austrocobitis for the reception of attenuatus and closely 
related species. The characters by which he proposed to distinguish 
Anstrocobttis are the slender, slightly compressed body, small head 
and mouth low number of branchiostegals (6-7), emarginate caudal 
and small fins, the latter reference obviously being to the paired fins 
as the anal in attenuatus is longer than in any other known species. 
These features have been found to be so dissociated in a number of 
ionn' e \ih e majority of which have been described subsequent to 
1899 that they cannot be regarded as indicating a natural groun 
In G. prognathus Stokell (1940) the head, mouth and paired fins 
are as short as m attenuatus and the body is equally slender but 
\ i 61 ' branchiostegals ranges to 8. G. burrowsius Phillipps 

(1926) has the smallest paired fins of any New Zealand species, and 
has an elongated body and short head but the caudal shows the 
highest degree of convexity yet observed in this country The 
Victorian species pusillus Mack (1936) is said to have extremely 
small ventrals and a low number of branchiostegals, but the caudal 

as be - g r °V I1C l ed and the head and pectorals as com¬ 
paratively long. Several characters not mentioned by Ogilby and 

which will be considered later, indicate an affinity between attenuatus 
and certam other elongated species, but there are others which still 
urther demonstrate the impracticability of grouping these species as 
generally or sub-generieally distinct from Galaxias. P 
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In 1928 Eigenmann proposed the genus Brachygalaxias for the 
Chilean species bullocki which Regan (1908) described as having 
only five rays in the ventral fins and the origin of the anal in advance 
of that of the dorsal. Eigenmann defined his genus as having 5-6 
ventral rays, and although he gave no precise description of bullocki 
it would appear that this specification is applicable to this species 
as the genus contains no other. It has been shown elsewhere (Stokell, 
1940) that in the New Zealand species prognathus the number of 
ventral rays ranges from 6 to 8, and that one fin of an individual 
may have a different number of rays from the other. The same 
range and a similar individual inconstancy have been noted in 
attenuates, while most of the other New Zealand species have proved 
variable to some extent. Particulars of the species investigated are 
given in Table I, and micrographs of 6 and 8 rayed ventral fins from 
G. attenuutus are shown in Figs. 1 and 2 respectively. 

Table I. 


Nuipher of Ventral Fin Rays in New Zealand S pecies of Galaxias. 


Species 

Number of 
Specimens 
Examined. 

Dominant 
Number 
of Rays. 

Number of 
Specimens 
with Domi¬ 
nant Number 
of Rays 

! 

Variants. 

attenuatus 

25 

7 

21 

6-7, 7-8, 8-8, 8-8 

prognathus 

10 

7 

G 

6—7*, 6-7, 7-8*, 8-8 

paucispondylus 

25 

7 

23 

G*-7*, 8*—8* 

burrowsius ? 

10 

5 

5 

5-6, 5-6, 6-6*, 6-6*, 6*-6* 

lynx 

20 

7 

16 

6-6, 6-6, 6-6, 6-6 

fasciatus 

10 

7 

10 


Sp. ? 

31 

7 

27 

6-6, 8-8, 8-8, 8-8 


* Including one 

rudimentary 

ray. 


Not only is the character useless as a genex-ic distinction, but it 
is unsafe as a specific one unless the degree and frequency of varia¬ 
tion are taken into account. While some species appear to be equally 
variable in all waters investigated the occurrence of variation in 
others appears to be a racial character associated with definite locali¬ 
ties. The species of questionable identity included in the table occurs 
in Canterbury streams at altitudes exceeding 1000 feet, in most of 
which it appears to be constant in the possession of 7 ventral rays, 
but a group of nine specimens from the Selwyn and its tributary 
the Hawkins contains three with 8—8. The variant with 6-6 is the 
only specimen available from a small stream connecting Lake Grass- 
mere with Lake Sarah. 

It is to be noted that Eigenmann has recorded a greater number 
(8-9) of ventral rays in maculates'from Chile than has been observed 
in any New Zealand species, and that this is the only instance of 
specific variation recorded outside the latter country. It seems prob¬ 
able that variation occurs also in Australian species, as different 
workers record different numbers in some of them. Ogilby 
(1896) recorded 9 in fincllayi from New South Wales, and Ramsay 
and Ogilby (1886) described kayi from South Australia as having 
8, but Regan (1905), who regarded the latter as a synonym of olid us, 
described both species as seven rayed. 
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The second definitive character of Eigenmann’s genus is the 
anterior origin of the anal fin, this being inserted in advance of the 
dorsal. The relative points of origin of the dorsal and anal fins 
are so variable in the family Galaxiidae, and the intergradation 
between extreme forms is so complete that the character cannot be 
invested with any generic significance. The Victorian species pusillus 
is described as having the anal origin in advance of that of the dorsal, 
though less so than in bullocki, attenuatus has the points of origin 
about opposite, fasciatus has the anal origin below the lst-3rd dorsal 
ray, while in the majority of the small New Zealand species it is below 
the 4th—6th. A more posterior origin of the anal is recorded in some 
Australian species, G. findlayi being described by McCulloch (1927) 
as having the anal origin behind the middle of the dorsal, while in 
fuscus Mack (1936) it is said to be under the posterior quarter. It 
is to be noted that the only forms described as having the anal origin 
anterior to that of the dorsal are bullocki and pusillus, both of which 
are also described as having five ventral rays, but the association of 
these features does not persist in burrowsius ? which, though usually 
possessing five rayed ventrals, has the anal origin below the 2nd—4th 
dorsal ray. 

The third character upon which Eigenmann defined his genus 
is the anterior position of the anus, this being recorded as “at the 
beginning, or behind the beginning of the last third of the length.” 
In the accompanying figure of bullocki the anus is at -66 of the 
standard length, while in the New Zealand species paucispondylus 
(Stokell, 1938) it is at ‘67- 68, between which and the posterior 
extreme ( attenuatus -74-*78) there exists a full series of inter¬ 
mediates. 

A character which appears to be of more importance is the com¬ 
paratively high position of the pectoral fin, which is shown in Eigen¬ 
mann’s figure of Brachygalaxias bullocki, but is not commented 
upon by him. It seems possible that an examination of the osteo- 
logical 'Characters of this fish would reveal a greater distinction 
between it and typical Galaxias than is manifest in its external ones. 

In 1935 Scott published a revision of the family Galaxiidae, 
certain sections of which appear to have been based on the published 
descriptions of forms that had not come under his own examination. 
Scott’s proposals include the division of the family into two sub¬ 
families, Galaxiinae, to contain Galaxias, Neochanna, and one new 
genus Saxilaga, and Paragalaxiinae to accommodate the genus 
Paragalaxias and a second genus to be established for G. 
dissimilis Regan (1905). Paragalaxias was created by Scott (1934) 
for a fish from the Shannon River, Tasmania, which is described 
as having the dorsal fin much further forward than in Galaxias, 
biserial teeth in the jaws, and a low number of vertebrae (44). This 
fish is unknown to me, but so far as may be judged from the published 
descriptions there seems no justification for its inclusion in this 
family. In typical Galaxiidae the posteriorly placed dorsal is so 
important a character that the inclusion of a fish having the dorsal 
insertion approaching mid-way in the standard length would amount 
to a contradiction of the family definition. There appears to be a 
definite gap between the proposed sub-families, so far as this character 
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is concerned, the range of variation in New Zealand Galaxiids being 
less than the difference between them and Paragalaxias . The anterior 
extreme in the local species of Galaxias is represented by panels- 
pondylus in which the dorsal is inserted at from *68 to *71 or the 
standard length, while attenuates, with a dorsal insertion of *75-80 
represents the posterior extreme. In a small group of Neochanna 
the point of dorsal insertion was found to vary from *71 to *72 of 
the standard length. The observed range of variation in Galaxias 
and Neochanna is thus only *13 of the standard length, while the 
difference between the anterior extreme and Paragalaxias, so far as 
may be judged from the published figure of the latter, is *14. 

A similar difference appears to exist in the number of vertebrae 
of the two groups, but its precise extent cannot be determined m the 
absence of particulars of the variation in Paragalaxias . It seems 
unlikely that such a fish would be constant in this character, as 
variation occurs in all abdominal fishes with which I am acquainted, 
the usual range in species of Galaxias being 3, and the recorded 
minimum and maximum for the genus being 51 and 65 respectively. 
On the assumption that Paragalaxias is variable to the extent usual 
in Galaxias there would still be a considerable gap between the 
vertebral counts of the two genera. A variation from about 44 to 65 
could not, in itself, be regarded as excessive within a family, as a 
range almost as great (45—63) occurs within a single genus of smelts 
(Retropinna). but an important difference in the latter group is 
that there is complete inter gradation throughout the range. It will 
be seen from the following table that the species of Galaxias having 
the highest and lowest number of vertebrae have the most posterior 
and anterior dorsals respectively, and although there is not complete 
co-relation of these characters in intermediate forms, there is a definite 
tendency in this direction. The data presented below have been 
obtained from 10 or more specimens of each species excepting 
alepidotus, of which only three have been examined. 


Table II. 

Dorsal Fins Inseition Ratio and Number of Vertebrae in New Zealand 
Species of Galaxias. _ 


Species 

Vertebrae 

Dorsal Insertion 

paucispondylus 
sp f 

burrowsius ? 

prognathus 

lynx 

fasciatus 

alepidotus 

attenuatus 

51- 53 

52- 55 

52-55 

54-56 

56- 60 

57- 59 

59-60 

61-63 

.68-.71 
.71—.74 
.71—73 
.68-.71 
.73-74 
.74—.78 
.74—.75 
.75-.80 


The third definitive character of Paragalaxias namely, the 
biserial teeth in the jaws, could scarcely be regarded as a disqualifica¬ 
tion for admission to Galaxiidae, although the two groups are sharply 
differentiated by it. Notwithstanding the great variability of 
members of this famil 3 r in many characters, including the entoptery- 
goidal and lingual dentition, the New Zealand forms have been found 
to be absolutely constant in the possession of uniserial teeth m the 
jaws. 
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While these considerations appear sufficient to justify the 
exclusion of Paragalaxias from Galaxiidae the family to which Scott’s 
genus should be referred is not apparent, and it would be unprofit¬ 
able at the present stage to make any suggestions in this direction. 
It is to be noted that the whole of Scott’s specimens are small the 
largest having a total length of only 40-7 mm., and that the circum¬ 
stances under which they were collected suggest the possibility of 
their being juvenile examples taken while performing* some kind of 
migration. In the absence of any record of sexual development or 
ot an adult state being- reached the suggestion that Paragalaxias 
shannonensis as described is the young of a larger fish seems suffici- 
ently tenabie to necessitate a re-description based on the examination 
ot definitely adult, specimens. 


The nominal species Galaxias dissimilis Regan, which Scott in¬ 
cluded in the sub-family Paragalaxiinae, has been omitted from the 
above considerations for the reason that the single specimen upon 
which it is based appears to be a deformed one. It is significant that 
the principal definitive character of this fish—namely, the forward 
insertion of the dorsal fiu (at -54 of the standard length) is associated 
with a longer head (head in length ratio 3-5) than is recorded in 
any authenticated species of Galaxias. The nearest approach to this 
ratio that I have encountered is 3-6, which occurred in a fish having 
abnormally rearward ventral fins, these being inserted equidistant 
between the edge of the opercle and the hypural joint. Externally 
this fish revealed no sign of deformity, but dissection showed that 
about 12 of the posterior vertebrae were coalesced. It is probable 
that a similar condition exists about medially in the type of G. dis¬ 
similis, and until the vertebral column of this fish is examined it 
does not seem worth while to give further consideration to a species 
which, despite the taxonomic importance that has been attached to 
it., has never been re-collected. It cannot be too strongly emphasised 
that a single specimen is not sufficient to found a species upon even 
udien no contradictory character such as that exhibited by the tvpe 
of G dissimilis is present. Skeletal deformity occurs occasionally in 
most abdominal fishes, and, when the abnormality is congenital mav 
be associated with modifications of non-osteologieal characters’ such 
as the number of scales in Salmonoids. Judged on external char- 
aeters such individuals may present the appearance of new and 
c istmctive species, as they frequently possess symmetry of form and 
appear to have been little incommoded by their abnormality. There 
is also the possibility that a single specimen may represent one 
extreme of a range of variation, which, in so variable a family as 
Galaxiidae, could render the original description highly misleading. 

The sub-family Galaxiinae as proposed by Scott contains the & re¬ 
stricted genus-Galaxias, Neochanna, and a new genus, Saxilaga, which 
is distinguished from Galaxias by the absence of entoptervgoidal teeth 
and from Neochanna by the presence of ventral fins. This new o- en us 
is divided into two sub-genera, Saxilaga having six rays in the ventral 
ns and lingual teeth biserial, and Lixagasa having five rayed ventrals 
and more than two rows of teeth on the tongue. Saxilaga Contains two 
rasmaman species based on three specimens, and Lixagasa was pro¬ 
vided for the accommodation of the New Zealand species G bur 
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rowsius, of which there appears to have been only two museum speci¬ 
mens in existence. I have been unable to collect this fish in the 
original locality (West Oxford), but have obtained specimens of a 
form which I have elsewhere (Stokell, 1938) referred to Phillipps’ 
species from a small, muddy creek on Mr. J. Herrin’s farm on the 
south bank of the Ashburton River, between Tinwald and the sea. 
This fish has extremely short ventral fins, the number of rays m 
which is variable, but usually five. Particulars of a group of ten 
specimens are given in Table I. The disposition of the teeth on the 
tongue has also been found to be inconstant, the arrangement varying 
from a double row' typical of Galaxias to four rows as specified for 
Lixagasa. It is usual for two rows to persist in intermediate forms 
and for additional teeth to be scattered irregularly on the edge of the 
tongue. It is therefore necessary to suppress the sub-genus Lixagasa 
proposed by Scott for Galaxias burrowsius Phillipps, 1926. The entop- 
terygoids are usually toothed, but the teeth are sub-normal and in¬ 
constant in number, and of such weak development that they are not 
readily detected without dissection. Particulars of a group of ten 
specimens are: 2—3, 1—3, 2—2, 2—3, 1—3, 3—3, 1—0. 1—2, 2—2, 1—1. It 
is quite possible that this fish is not specifically identical with the 
specimens of burrowsius obtained by Phillipps from Oxford, but even 
if the Oxford form should be re-collected and should prove constant 
in the possession of toothless tatopterygqids its claim to generic 
separation from Galaxias w'ould be invalidated by the intermediate 
arrangement occurring in the Timvald fish. A species that is some¬ 
what similar in this character was described by Phillipps (1940) under 
the name of Jcoaro. Though never entirely without entoptervgoidal 
teeth, this fish is inconstant in their number and degree of develop¬ 
ment, Individuals may have one tooth on each side, a row' of five on 
each side, or any intermediate arrangement. In attenuatus the number 
varies from five to nine, and in fasciatus from six to ten. The observed 
range of. 0-10 is therefore covered by the four species mentioned. 

Abnormality of another kind has been recorded in prognatlius. 
in which the entopterygoidal teeth are sometimes disposed in an 
irregular band or batch. Transverse pairs of teeth have been observed 
in both fasciatus and attenuatus. 

The occurrence of four somewhat irregular row's of teeth oil the 
tongue has been noted in a specimen which differs greatly from 
burrowsius and may belong to a new' species or may be an aberrant 
example of a know'n one. This fish, w'hieh has eight rays in the ventral 
fins, w'as taken from the Cass River, near the West Coast road, but 
subsequent collecting in the same locality has failed to produce a 
similar example. Quite apart from the question of specific identity, 
the association of quadriserial teeth on the tongue with the highest 
observed number of ventral rays strongly discredits Scott’s sugges¬ 
tion of sub-generic status for similar lingual dentition associated with 
the lowest observed number of ventral rays. 

The remainder of Scott’s taxonomic proposals consists of the 
division of the restricted genus Galaxias into sub-genera based solely 
on the number of rays in the ventral fins, Galaxias being proposed for 
the seven rayed forms composing the greater part of the genus, 
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Agalaxis for the six-rayed species of South Africa, while G. bullocU 
is temporarily regarded as occupying an unnamed sub-genus having 
five ventral rays. The variability of the number of ventral rays has 
been demonstrated in the early pages of the present paper (see Table 
I), and the reasons there advanced against the use of this character 
as a generic distinction are equally valid when sub-generic status is 
involved. Under Scott’s arrangement some specimens of so. well-known 
a species as attenuatus would require to be placed in Galaxias and 
some in Agalaxis, while individuals possessing eight ventral rays would 
be inadmissible to either. When paired structures that are variable 
are employed as a basis for generic or sub-generic separation there 
is also created the anomalous possibility of the two sides of an indi¬ 
vidual animal being referable to different genera or sub-genera. It 
is, therefore, neeesary to suppress the sub-genus Galaxias proposed 
by Scott (1935, p. 88). These considerations also invalidate the sub¬ 
genus Agalaxis as at present defined, but as it is possible that the 
South African species for which it was proposed may possess some 
hitherto unrecorded character of generic importance any ^action at 
the present stage would be undesirable. 


n a paper which preceded Scott’s, but which can be discussed 
here most conveniently, Whitley (1935) gave recognition to the 
genera Austrocobitis Ogilby and Brachygalaxias Eigenmann, and also 
proposed three new ones, Querigalaxias for G. dissimilis Regan, Lyra- 
galaxias for G. oconnori Ogilby (1912), and Nesogalaxias for G. neo¬ 
caledonicus Weber and de Beaufort (1913). No de fini tion of any 
of these genera is provided but the type species of each is figured. 
Ogilby s and Eigenmann’s proposed genera have been discussed above 
together with the single specimen upon which the questionable species 
dissimilis is based. The value of the relative position of the anal 
and dorsal fins, which appears to be the character employed in separat¬ 
ing Lyragalaxias from Galaxias, has also been discussed in the earlier 
pages of this paper. G. oconnori, as figured by Whitley (1933) has 
the origin of the anal below or slightly to the rear of the dorsal 
termination, and, so far as may be judged from the original descrip¬ 
tion (Ogilby, 1912), m which, however, the anal is said to originate 
under the posterior third of the dorsal, this is the only unusual 
teature of the fish. Such an arrangement merely represents one 
extreme of a range of variation,-and extreme forms that are con¬ 
nected by a full series of intermediates are no more entitled to generic 
distinction than are the intermediates connecting them. G. oconnori 
was described by Ogilby from a single specimen, and Whitley gave 
n °^“ n ° f further material being available either when he 
published the first figure of the species or when he proposed its 
elevation to generic status. • 

The original description of G. neocaledonicus is not available 
to me, but the only distinctive feature revealed by Whitley’s figure 
of this species is the length of the head, which is contained only 
three tunes in the standard length. As already pointed out, an 
abnormally long head m individual specimens is usually owing to 
shortening of the body brought about by coalescence of vertebrae 
and in the absence of any knowledge of whether neocaledonicus is 
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based on a group or a single specimen the possibility of deformity 
must be recognised. Tlie figure presented by Whitley obviously 
represents an emaciated fish, or one that has been shrunk by spirit, 
both of which alternatives are suggestive of a scarcity of specimens. 

Of the three genera proposed by Whitley, one is and another 
appears to be provided for species represented by single specimens 
while particulars of the circumstances attending the creation of the 
third are not available. The practice of basing species on single 
specimens has been commented on above, and it need merely be 
added here that the creation of genera solely for the accommoda¬ 
tion of such species is even more to be deprecated. Scott omitted 
Whitley’s three genera from his own scheme of classification on the 
grounds that they were not yet validated by Ihe provision of the 
necessary definition, and while Scott’s example is followed here t e 
grounds for omission arc extended to include the utter inadequacy 
of an individual Galaxiid as the basis of a genus. 

There remain to be considered several characters that hitherto 
have received little attention as possible generic distinctions. The 
point of insertion of the ventral fins is a character of some import¬ 
ance in differentiating species, but the inter gradation of extreme 
forms is so complete that no separation of groups is possible. ^ The 
observed range of variation of a number of New Zealand species is 
shown in Table III, together with particulars of two other characters 
which will be discussed below. It has been found that the point of 
ventral insertion becomes progressively more rearward with the 
increase in size of the fish, so much so that in certain species the 
range of a group of juvenile specimens may be wholly anterior to 
midway in the standard length while that of mature fish may be 
posterior. The following data have been obtained from ten or more 
adult specimens of each species excepting alepiclotus, of which only 
three have been examined. 


Table III. 

Ventral Fin Insertion, Enlargement of Lateral Canines and Development of 
Pyloric Caeca in New Zealand Species of galmriaa._ 


Species. 

Ventral 

Insertion 

Lateral Canines 

Pyloric Caeca 

paudisp ondylus 

.45-49 

Lacking 

Rudimentary or 

Lacking 

atbenuatus 

.47—.51 

Lacking 

Rudimentary or 

Lacking 

propnathus 
burromsius ? 
lynx 

fasciatus 

.48-50 

Lacking 

Lacking 


.49-52 
.50—.57 

Lacking 

Pi omineiit 

Well developed 
Well developed 

Lacking 

.52—53 

Maximum. 

Rudimentary or 

alepidotus 

.53—.56 

Prominent 

Maximum 



A character that is associated with the point of ventral insertion 
is the enlargement of lateral teeth in the jaws, the forms with anterior 
ventrals lacking canines, and those with posterior ventrals possessing 
them. Reference to Table III will show that in the three New Zealand 
species having the most forward ventrals canines are lacking, while 
in the three representing the opposite extreme they are present, 
although the form having the most rearward ventrals has not the 
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greatest enlargement. In this latter character the New Zealand 
species fall into more distinct groups than they do in the point of 

Im n on?tr S A rtl0 + n, r bUt the . occurrence of truly intermediate forms 
among the Australian species renders it valueless for generic separa¬ 
tion Micrographs of the mandibular teeth of G. Menuatu?^ 
tr. jasciatus, representing the opposite extremes in the New Zealand 
species, are shown m Figs. 3 and 4 respectively. 

a««nX I + e ri deg -+f e development of the pyloric caeca is usually 
associated with the two characters already discussed but as will 
be seen from Table III, one of the species dealt with is definitely 
contradictory. In paucispondylus and attenuate caeca may be very 
poorly developed or entirely lacking, while so far as prognathus has 
been investigated these structures are invariably absent. The highest 

3 pme + ^ • CCUr - in fepiclotus, but in fasciatus, which 
does not differ greatly in point of ventral insertion and enlargement 
of canines, caeca may be lacking or present only in the most rudi- 

mentary form. Photographs of the two forms are shown in Figs 
7 and 8. * 

It may be noted here that the number of pyloric caeca, in species 
showing definite development, is usually two. An exception to this 
rule is provided by a form which appears to be restricted to a 
small stream entering the Rakaia River from the north bank just 
below the Gorge Bridge. This fish appears to be constant in the 
possession of three well-developed caeca, but agrees in other characters 
with a AVideiy-dmtnbuted upland species of questionable identity 
which has the normal number in all other waters investigated. 

The present investigation of the family Galaxiidae has revealed 
no evidence of the existence of natural and distinct groups that could 
be generally differentiated excepting the long established ones of 
<ralaxias and Neochanna. It may be suggested that even these are 
not distinct, and that they are connected by forms such as burrowsius 
., which usually has only five ventral rays, but it must be re¬ 
membered that this number merely represents the minimum in forms 
possessing ventral fins, and that whereas the minimum and maximum 
are connected by intermediate forms there is an absolute gap between 
m rowsius and Neochanna. If burrowsius is to be regarded as 
indicating the line of descent of Neochanna from Galaxias it might 
be expected that a dominantly four-rayed or three-rayed form or a 

r^ laCk ™ gVent i ral fiDS * ut retainin g vestiges of the pelvic bones 
A\ould exist to indicate a further stage in the process of degenera¬ 
tion, but there is no evidence of the occurrence of a lower number 
°lZZ yays m New Zealand than in countries from which 
J\ eochanna is absent. Regarded independently a low number of 
ven ra rays does not appear to be a degenerate character, and a 
consideration of the group of species having the lowest number 
reveals a marked inconstancy in the association of this character 
with others that seem to be more definite indications of evolutionary 
status. It is also to be noted that this group includes the Chilean 

the C Galaxiidf ^ Widel Tff^ ^ the m ° St high1 ^ evolved of all 
the Gaiaxiids. Widely differing forms occur also in the six-rayed 

gioup, the South African species resembling typical seven-rayed lues 
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very closely, while in anguilliformis (Scott, 1935, p. 106) the dorsal, 
anal and pectoral fin rays appear to be more modified than in 
Neochanna. Similar differences persist to some extent in the seven- 
rayed group,^ the Chilean species globiceps (Eigenmann, 1928) 
possessing apparent affinities with burrowsius of New Zealand. 

The remaining distinctions of Neochanna indicated in the 
original definition are the absence of entopterygoidal teeth, the 
compression of the teeth in the jaws, the short, conical, and widely 
spaced gill rakers and the existence of only one pyloric appendage, 
the whole of which have been found to be vitiated by inter¬ 
gradation between species of this genus and forms possessing ventral 
fins which are herein referred to Galaxias. That the absence of 
entopterygoidal teeth is not peculiar to Neochanna is already known, 
and although incisor-like teeth in the jaws appear to be restricted to 
this genus, the present investigation has shown that their occurrence 
is not invariable within it. A specimen of Neochanna from Waihopo, 
North Auckland, which appears to belong to a new species, differs 
from typical examples of N. apoda from Palmerston North and 
Wairarapa in having conical teeth in the jaws precisely as in 
Galaxias . Micrographs of the teeth of the two forms are shown in 
Figs. 5 and 6. The North Auckland specimen is further distinguished 
by the low number of rays in the dorsal and anal fins (ii 10 and 
iii 11 respectively), and the proportion of simple to branched rays, 
which is similar to that occurring in Galaxias. In N. apoda the 
number of simple ra}^s in the forward part of the anal fin varies 
from x to xiii. The body of the North Auckland specimen is more 
compressed than in apoda, the vertebrae number 57, and the colour, in 
spirits, is uniform slaty-grey on the back, becoming somewhat lighter 
below. The ventral fins, pelvic bones and entopterygoidal teeth are 
entirely lacking, and there is a single well developed pyloric caecum. 
The latter character cannot be regarded as of any generic value as 
two well-developed caeca have been observed in an otherwise typical 
specimen of N. apoda. Similarly the form and arrangement of the 
gill rakers provide no distinction between the two genera. In the 
North Auckland specimen of Neochanna these structures are as long 
and closely set as in G. attenuatus, while in G. prognathus they are as 
short as in N. apoda. They are somewhat longer though still rather 
rudimentary in G. burrowsius ?, while of the species in which de¬ 
velopment is definite, attenuatus has the shortest and paucispondylus 
the longest. 

The customary view that the absence of ventral fins in Neochanna , 
the compression of the teeth in the jaws and the modification of the 
gill rakers and fin rays have been brought about by processes of 
degeneration is considerably weakened by the present evidence that 
these processes were not simultaneous ones. It is by no means clear 
whether the secondary features of apoda were developed subsequent 
to the divergence of Galaxias and Neochanna or inherited from the 
ancestral form, but it is apparent from the different arrangement 
in the North Auckland specimen that the modification of the teeth, 
gill rakers and fin rays was independent of the process by which 
Neochanna lost its ventral fins f 
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The foregoing discussion may now be summarised as follows:— 
Genus Galaxias Cuvier 1817. 

Body sub-cylindrical, naked. Dorsal fin about opposite anal. 
Ventral fins with 5-8 rays. Teeth in jaws conical, uniserial, with or 
without canines. Entopterygoidal teeth inconstant in number and 
degree of development, sometimes lacking, usually a single row on 
each bone but sometimes arranged in an irregular patch. Lingual 
teeth conical, in two or more rows. Gill rakers rudimentary or 
developed. Pyloric caeca present in small number, rudimentary, or 
absent. Vertebrae 51-65. Total length 3 inches to 23 inches. 

Genus Neochanna Gunther 1867. 

Body sub-cylindrical, naked. Dorsal fin about opposite anal. 
Ventral fins lacking. Teeth in jaws conical or compressed, uniserial, 
without canines. Entopterygoidal teeth lacking. Lingual teeth 
conical, in two rows. Gill rakers rudimentary or developed. Pyloric 
caeca 1-2. Vertebrae 54-57. Total length 6 inches. 

Genus Excluded from Galaxiidae. 

Paragalaxias Scott, 1934. 

Genera Not Recognised. 

Mesites Jenyns, 1842. 

Austrocobitis Ogilby, 1899. 

Brachygalaxias Eigenmann, 1928. 

Querigalaxias Whitley, 1935. 

Lyragalaxias Whitley, 1935. 

Nesogalaxias Whitley, 1935. 

Saxilaga Scott, 1935. 

Sub-genera Not Recognised. 

Agalaxis Scott, 1935. 

Saxilaga Scott, 1935. 

Sub-genera Suppressed. 

Galaxias Scott, 1935. 

Lixagasa Scott, 1935. 

The New Zealand species that have come under my observation 
will be dealt with in a paper now in preparation. 

PALAEONTOLOGY. 

In 1936 Oliver recorded the occurrence of fossil Galaxiid re¬ 
mains at Fraser’s Gully, Kaikorai, near Dunedin. Through the kind¬ 
ness of Dr. W. N. Benson, I have been able to examine a specimen 
which was obtained from this locality by Mr. G. S. Thomson, and 
is now in the Geological Museum of the University of Otago. The 
specimen is in diatomaceous shale which Dr. Benson dates as prob¬ 
ably Late Pliocene. The posterior portion extending from the rear 
of the anal fin is lacking, and the details of the head are not observ¬ 
able, but the dorsal, anal, and ventral fins are fairly well preserved. 
A description of the specimen is given below, and photographs of the 
two sides are shown in Figs. 9 and 10. 
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Dorsal fin with 12 rays (all counted) anal 12, pectoral about 14, 
ventral 8. Rays in anal fin finely shredded as in alepidotus . Pectoral 
extending about • 3 of the distance from its base to the ventral, 
ventral extending about 4 of the distance from its base to the anal, 
anal originating below the seventh dorsal ray. About 43 vertebrae 
to rear of anal fin, length of specimen to rear of anal fin about 6 
inches. 

The whole of these features and also of other structural details 
observable in the specimen are such as occur in various combinations 
in present-day species, the only difference between these and the 
fossil specimen being that the present combination has not been 
noted in existing forms. Measurement of a number of species has 
shown that the distance from tip of snout to rear of anal fin varies 
from -7 to -8 of the total length, which ratios applied to the fossil 
specimen give a total length of between 7^ inches and 8J inches. 
So far as I am aware the only New Zealand forms attaining this 
length are alepidotus and fasciatus, from both of which the fossil is 
excluded by its short paired fins and posterior origin of the anal. 
In alepitodus the pectoral extends somewhat mere than ;5 of the 
distance to the ventral, the ventral extends *6- 7 of the distance to 
the anal, and the anal originates below the 2nd-4th dorsal ray; 
in fasciatus, the pectoral is somewhat longer and the anal origin is 
slightly further forward. The paired fins of attenuatus agree satis¬ 
factorily with those of the fossil, but the anal has a much higher 
number of rays (17—20), its origin is opposite that of the dorsal and 
its branched rays are merely forked. In lynx the point of anal origin 
approaches agreement with the fossil, but the number of rays m 
this fin is higher (14-16) and the paired fins are much too long. 
G. burrowsius may be dismissed on account of the low number o 
rays in the ventral fins (usually 5). The species paucispondylus 
approaches agreement in the length of the paired fins, the point oi 
anal origin and also in the number of vertebrae, which appears to 
have been low in the fossil specimen, but the branched rays oi the 
anal are merely forked as in attenuatus. The latter difference occurs 
also in prognathns which, moreover, is one of the smallest oi the 
New Zealand species, the maximum total length observed being less 
than 3i inches. Several forms of questionable specific identity differ 
in much the same manner as lynx, and none of the species ot other 
countries as described by Regan shows satisfactory agreemen , 
although collectively they repeat the majority of the individual 
features of the fossil specimen. 

So far as may be judged from this fossil, in which, however, 
several important characters are not observable, there existed in 
Pliocene times a form which was con-generic with many present- 
day Galaxiids and of equal evolutionary status. The material 
with which the fossil is associated suggests that the fish 
was fresh-water dwelling, and while this does not neces¬ 
sarily constitute * important evidence against the allegation 
of marine origin of the Galaxiidae it certainly . affords no 
support to this view. It may be inferred from the circumstances 
that, with the exception of attenuatus , the species of each country 
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are endemic that they have evolved in their present habitats and 
that their specific distinctness is not of earlier date than their 
isolation. The hypothesis that the Galaxiids originated in or near 
one of the principal land masses in which they now exist, and were 
later dispersed over their present range would require a degree of 
mobility that they show no signs of having possessed. The limited 
extent to which the purely freshwater forms may be dispersed from 
a given point is indicated by the absence of any intergradation 
between the Australian and New Zealand species, although each 
country has mainland species extending to its outlying islands. It 
may be suggested that attenuatus is the ancestor of all other forms 
and that dispersal has resulted through its sea-going habits, but 
the weakness of this suggestion is manifest in the absence of this 
species from South Africa. Moreover, the adoption of this view 
would necessitate attenuatus being regarded as the most primitive 
form, and would still leave the great preponderance of purely fresh¬ 
water species imaccounted for. As change appears to take place 
more rapidly in sea-going fishes than in fresh water representatives 
of the same class it might be expected, if attenuatus is the oldest 
Galax his or if the group is of marine origin, that there would have 
been evolved more sea-going species than fresh water ones. It seems 
most probable that attenuatus is one of the more highly-developed 
species, and that it is in process of adopting a marine existence in 
much the same manner as the migratory species of Salmonidae. 

The second hypothesis regarding the distribution of the Galaxiid 
fishes is that the countries they now inhabit are the remnants of an 
extensive land mass which once formed a great southern continent 
in which the family was evolved and widely distributed. The occur¬ 
rence of the same genus ( Galaxias ) in all countries in which the 
family is represented may be accounted for in this manner if the 
very slight differentiation of many species inhabiting widely separated 
countries is regarded as consistent with the remoteness of the period 
at which these countries would appear to have separated. It must 
be noted that the hypothetical land connection is required to have 
extended to South Africa, and to have been maintained until the 
genus Galaxias was evolved and highly stabilised. So far as I am 
aware, fishes of similar organisation (as indicated by the absence 
of the mesocoracoid) -do not occur before the Miocene. The accept¬ 
ance of the present hypothesis would therefore involve the belief 
that South Africa was connected with South America or Australasia 
as recently as Miocene times. Hitherto the matter has been judged 
mainly on biological evidence, and a consideration of it from the 
geological viewpoint is now very necessary. 
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' Abstract. 

In the Ross area, Early Tertiary, Late Tertiary and Quaternary 
groups of sediments rest upon probably early Palaeozoic greywackes 
intruded by granite. At least two major orogenic disturbances have 
affected the region since Oligocene times. The date of the earlier 
can be placed only approximately—about the end of the Miocene— 
but the latter movements occurred after the first episode of glaciation. 
There is evidence of two and possibly three distinct periods of ice 
advance, the first two being separated by a period of intense deforma¬ 
tion, and very probably by an amelioration of climate amounting 
to an interglacial state. The earliest glacial beds are probably Upper 
Pliocene (Nukumaruan) in age. 

.Introduction. 

The area dealt with in this paper lies within the north-western 
quarter of the Totara Survey District, largely within the boundaries 
of Ross Borough, and entirely within the drainage areas of the 
Totara and Mikonui rivers. The township of Ross is situated at the 
foot of Mount Greenland, one of several ranges of moderate height 
which, in this part of Westland, lie between the coastal plain and 
the Southern Alps, separated from the latter by a lineament of low 
saddles marking the course of the Alpine Fault. 

Apart from low-lying areas of farm land and swamp surrounding 
the township, on the coastal plain, and in the Totara and Mik onui 
valleys, the district is mostly under heavy forest, with particularly 
dense undergrowth. The clearings made in early days in co nn ection 
with gold-mining are now overgrown with an almost impenetrable 
jungle of gorse and blackberry and regenerating native forest. 
Although outcrops are fairly numerous in stream beds, water-races, 
abandoned sluicing claims, and on tracks, the dense vegetation 
renders travelling slow and difficult, so that a thorough investigation 
of the area would take many months. In this paper are presented 
the observations made during a few short visits. 

The Ross area received attention from members of the old Geo¬ 
logical Survey, but mainly in connection with the gold-bearing drifts, 
and was later included in the regional survey of the Mikonui Sub¬ 
division. The Bulletin dealing with this subdivision (Morgan, 1908) 
is the most recent published account of the region, and contains 
numerous references to the earlier literature. A recent report by 
Wellman (1945) describes quartz sands in the early Tertiary beds 
near Ross, 


